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LCA METHOD TOOL 

MAIN GOAL:  
TO DEVELOP A TOOL FOR ASSESSING THE 

ENERGY AND ENVIRONMENTAL IMPACTS OF 
SOLAR HEATING AND COOLING AND SOLAR AIR-
CONDITIONING SYSTEMS FOLLOWING A LIFE-

CYCLE APPROACH 

The tool is in XLS format.  



	  Marco	  Beccali	  –	  	  Kingston,	  Canada	  
12.05.2013	  

Sheet “Index”: It contains a list of the worksheets 

Click on the button to 
display the worksheet. 

LCA METHOD TOOL 
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Sheet “Index”: It contains a list of the worksheets 

Click on the symbol to 
display a brief 

description of the 
worksheet. 

LCA METHOD TOOL 
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Sheet “Index”: It contains a list of the worksheets 

LCA METHOD TOOL 
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Sheet No.1: SHC system 

The user has to insert 
input data related to 

components that 
constitute the system. 

…energy consumption 
during the operation 

step… 

…and useful life of the 
system. 

LCA METHOD TOOL 
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Sheet No.1: SHC system 

The user have to select the electricity mix and insert input data related on 
the electricity consumption during the operation of the SHC system. 

The user have to select the boiler and insert input data related on the 
natural gas consumption during the operation of the SHC system. 

LCA METHOD TOOL 
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Sheet No.1: SHC system 

An example… 

LCA METHOD TOOL 
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Sheet No.1: SHC system 

An example… 
!!! WARNING:  

Using multiple units to reach 
a total size related to a single 

component can reduce the 
reliability of results 
(240 W ≠ 6 x 40 W). 

LCA METHOD TOOL 
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Sheet No.1: SHC system 

An example… 

LCA METHOD TOOL 

!!! WARNING 
Up today any eco-profile of 

components of solar air-
conditioning system are 

available. My proposal: to 
cancel this part 
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Sheet No.2: Conventional system 

The user has to insert 
input data related to the 

components that 
constitute the system... 

…and energy 
consumption during the 

operation step. 

The components common 
to both systems (pumps, 

pipes, etc.) have not to be 
included in the analysis. 

LCA METHOD TOOL 
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Sheet No.2: Conventional system 

The user have to select the electricity mix and insert input data related on 
the electricity consumption during the operation of the conventional 

system. 

The user have to select the boiler and insert input data related on the 
natural gas consumption during the operation of the conventional system. 

LCA METHOD TOOL 



	  Marco	  Beccali	  –	  	  Kingston,	  Canada	  
12.05.2013	  

Sheet No.2: Conventional system 

An example… 

LCA METHOD TOOL 
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Sheet No.3: Specific impacts for SHC system 

LCA METHOD TOOL 
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Sheet No.3: Specific impacts for SHC system 

49 eco-profiles of 
electricity for 25 

localities. 

LCA METHOD TOOL 
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Sheet No.3: Specific impacts for SHC system  

10 eco-profiles of 
natural gas for the 
European context. 

LCA METHOD TOOL 



	  Marco	  Beccali	  –	  	  Kingston,	  Canada	  
12.05.2013	  

Sheet No.4: Specific impacts for conventional system 

LCA METHOD TOOL 
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Sheet No.5: Total impacts for SHC system 

An example… 

The tool shows: 

1)  The total impact for each 
component/energy 
source; 

LCA METHOD TOOL 
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An example… 

Sheet No.5: Total impacts for SHC system 
The tool shows: 

1)  The total impact for each 
component/energy 
source; 

2) The impact for the 
manufacturing and end-
of-life of each component 
of the system; 

LCA METHOD TOOL 
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An example… 

Sheet No.5: Total impacts for SHC system 
The tool shows: 

1)  The total impact for each 
component/energy 
source; 

2) The impact for the 
manufacturing and end-
of-life of each component 
of the system;  

3) The total impact for each 
life-cycle step 
(manufacturing, 
operation, end-of-life);  

LCA METHOD TOOL 
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An example… 

Sheet No.5: Total impacts for SHC system 
The tool shows: 

1)  The total impact for each 
component/energy 
source; 

2) The impact for the 
manufacturing and end-
of-life of each component 
of the system;  

3) The total impact for each 
life-cycle step 
(manufacturing, 
operation, end-of-life);  

4) The total impact for the 
life-cycle  of the SHC 
system. 

LCA METHOD TOOL 
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Sheet No.5: Total impacts for SHC system 
A picture of results…  

24%	  

76%	  

0%	  

Manufacturing	  

Opera5on	  

End-‐of-‐Life	  

Life cycle impacts – GER (%) 

Absorption 
chiller; 24,30% Ammonia; 

0,59% 

Auxiliary gas 
boiler; 6,32% Auxiliary 
conventional 
chiller; 0,00% 

Cooling tower; 
2,75% 

Evacuated tube 
collector; 
51,56% 

Heat storage 
(2000 l); 13,81% 

Pump (40 
W); 0,66% 

Manufacturing step - GER (%) 

LCA METHOD TOOL 
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Sheet No.5: Total impacts for SHC system 
A picture of results…  

Electricity, low 
voltage, Italy 

(including 
import) 
78% 

Natural gas, 
burned in 

boiler 
modulating, 
<100 kW, 
Europe 

22% 

Operation step - GER (%) 
Absorption 

chiller; 0,58% Auxiliary gas 
boiler; 11,34% 

Evacuated tube 
collector; 
83,75% 

Heat storage 
(2000 l); 3,93% 

Pump (40 W); 
0,41% 

End-of-life step - GER (%) 

LCA METHOD TOOL 
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Sheet No.6: Total impacts for conventional system 

In a similar way  to the SHC system, the tool shows the impacts 
for conventional system: 

1)  The total impact for each component/energy source; 

2) The impact for the manufacturing and end-of-life of each 
component of the system;  

3) The total impact for each life-cycle step (manufacturing, 
operation, end-of-life);  

4) The total impact for the life-cycle  of the SHC system; 

5) A picture of results. 

LCA METHOD TOOL 



	  Marco	  Beccali	  –	  	  Kingston,	  Canada	  
12.05.2013	  

Sheet No.7: Impacts comparison 

LCA METHOD TOOL 
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Sheet No.8: Payback indices 

LCA METHOD TOOL 
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Sheet No.8: Payback indices 

Click on the symbol to 
display a brief 

description of the value. 

LCA METHOD TOOL 
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Sheet No.8: Payback indices 

LCA METHOD TOOL 
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Sheet No.8: Payback indices 

The tool  allows to 
calculate: 

1)  The Net yearly primary 
energy saving due to the 
use of the SHC system; 

LCA METHOD TOOL 
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Sheet No.8: Payback indices 

The tool  allows to 
calculate: 

1)  The Net yearly primary 
energy saving due to the 
use of the SHC system; 

2)    The net primary energy 
saving during the overall 
life-time of SHC system. 

LCA METHOD TOOL 
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Sheet No.8: Payback indexes 

The tool  allows to 
calculate: 

1)  The Net yearly primary 
energy saving due to the 
use of the SHC system; 

2)    The net primary energy 
saving during the overall 
life-time of SHC system. 

3)    The  net yearly avoided 
GWP impact due to the 
use of the SHC system. 

LCA METHOD TOOL 
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The	  tool	  will	  be	  completed	  
within	  October	  2014.	  

LCA METHOD TOOL 
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Thank	  you	  for	  your	  aFenGon	  

LCA METHOD TOOL 


